Differential alterations in the expression of NMDA receptor subunits following chronic ethanol treatment in primary cultures of rat cortical and hippocampal neurones.
In our previous experiments, severe cellular damages and neuronal cell loss were observed following 24h of alcohol withdrawal in primary cultures of rat cortical neurones pre-treated with ethanol (50-200 mM) repeatedly for 3 days. Increased NMDA induced cytosolic calcium responses and excitotoxicity were also demonstrated in the ethanol pre-treated cultures. Thus, the enhancement in functions of NMDA receptors was supposed to be involved in the adaptive changes leading to the neurotoxic effect of alcohol-withdrawal. In this study, we investigated the effect of the 3-day repeated ethanol (100 mM) treatment on the function and subunit composition of the NMDA receptors. Here, we demonstrate that the maximal inhibitory effect of ethanol was significantly increased after ethanol pre-treatment. Similarly, the inhibitory activity of the NR2B subunit selective antagonists threo-ifenprodil, CP-101,606 and CI-1041 was also enhanced. On the contrary, the efficiency of the channel blocker agent MK-801 and the glycine-site selective antagonist 5,7-dichlorokynurenic acid was the same as in control cultures. According to these observations, a shift in subunit expression in favour for the NR2B subunit was suggested. Indeed, we provided evidence for increased expression of the NR2B and the C1 and C2' cassette containing splice variant forms of the NR1 subunit proteins in ethanol pre-treated cultures in further experiments using a flow cytometry based immunocytochemical method. These changes may constitute the basis of the increased NMDA receptor functions and subsequently the enhanced sensitivity of ethanol pre-treated cortical neurones to excitotoxic insults resulting in increased neuronal cell loss after ethanol withdrawal. Such alterations may play a role in the neuronal adaptation to ethanol as well as in the development of alcohol dependence, and might cause neuronal cell loss in certain areas of the brain during alcohol withdrawal.